Pabouas npoepamma no xumuu

PaGouas mporpamma mo xumuu s 10-11 kmaccoB cocTaBieHa Ha OCHOBE CIEIYFOIIMX
PaGouast mporpamma cpeanero o0miero oopa3oBaHus 0 aHTJIMHUCKOMY SI3bIKY (0a30BBI YPOBEHB)
cocTaBiieHa Ha OCHOBe DenepanbHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOTO CTAaHIAPTa CPEAHETO
obrrero obpasoBanus (mpruka3 MunrcTepcTBa 0oOpasoBanus u Hayku PO ot 17.05.2012 Ne 413),
npuBeneHa B cooTBeTcTBHE ¢ DenmepanbHO 00pa30BaTeIbHONW MPOTPaMMON CPEIHEro OOIIero
obpazoBanus (mpuka3z MunnpocsenieHuss Poccuu ot 18.05.23 Ne 371)

MecTo mpeamera B y4eOHOM IJIaHe
B yqe6H0M IJ1aHe mpeamceT «XUMHS) NOABIIETCS MOCJICAHUM B PAAY CCTCCTBCHHOHAYYHBIX
JTUCIUIIINH, TIOCKOJBKY JJI €r0 OCBOCHUS IIKOJIBHUKH JOJKHBI 00JafaTh OIpeaesICHHBIM
3aImacoM €CTeCTBEHHOHAYYHBIX 3HAHHUM, a TaKXkKe JTOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPaKTHBIM
MbIieHueM. Pabouast mporpamMma paccuntana Ha 68 yacoB, 1 4ac B HEI€NIO B TCUCHUE JIBYX JIET
(10 xmacc — 34 gaca, 11 xmacc — 34 gaca).

Ilnanupyembie pe3yJibTaThl
JInuHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHBIE Pe3yJIbTAThl 0CBOCHHS COAEPKAHUS
Kypca
JIM4HOCTHBIE Pe3yJIbTATHI:
— OCO3HaHHUC BJIMAHUSA PASBUTHA Hpe[[CTaBJIeHI/Iﬁ 0 XUMHWH Ha Pa3BUTUC O6IIICCTBa

— BOCIHUTAaHUE POCCHUMCKOW TPAXKIAHCKOM HACHTUYHOCTH, BOCIHUTAHHE YYBCTBA TOPJOCTH 3a
POCCHUICKYIO XUMHUYECKYIO HAYKy, TYMaHU3Ma, LIEJI€yCTPEMIEHHOCTH;

— (OpMHUPOBAHHE OCHOB KOJOTMUECKOW KYJIbTYPbl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
3KOJOTrMYECKOI0 MBIIIICHHS

— (OpMHUpPOBAHHE IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd H OOIIESCTBEHHOW MPAKTUKH, YYHUTHIBAIOIIETO COLHAIbHOE, KYJIbTYPHOE,
S3BIKOBOE, JTyXOBHOE MHOT000pa3ue COBPEMEHHOTO MUpA.

— OCMBICJIEHUE COLIMAJIbHO — HPABCTBEHHOI'O ONBITA MPEJIIECTBYIOIIMX IOKOJEHUH,
CIIOCOOHOCTh K OIpPENEJICHUIO CBOEH MO3MIIMKA U OTBETCTBEHHOMY IMOBEACHHUIO B COBPEMEHHOM
00I1IeCTBE;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JanbHeHIel 00pa3oBaTenbHON TPACKTOPHUH.

MertanpeameTHbie pe3yJbTaThl:

— MHCIIONb30BAaHUE YMEHUN M HaBBIKOB Pa3JIMYHBIX BUAOB II03HABATEIBHOW JEATEIBHOCTH,
IPUMEHEHNE OCHOBHBIX METOJ/IOB MO3HAHUS (CHCTEMHOMH(pOPMAIMOHHBIN aHaIu3, HaOJ0IeHuE,
U3MEpeHHe, MPOBEICHUE SKCICPUMEHTA, MOJACIUPOBAHHE, HCCIIEIOBATEIbCKAs JCSITEIbHOCTB)
JUISL U3YYEHMSI PA3JIMYHBIX CTOPOH OKPYXaroUIe NeHCTBUTEIBHOCTH;

— BJIaJIeHMEe OCHOBHBIMU MHTEJIEKTYalIbHBIMU ONepanusMu: (GOopMyIMpPOBKa TUIOTE3bI, aHATIU3
U CUHTE3, CPaBHEHUE M CHUCTeMaTH3alusi, 0000IIeHNEe U KOHKPETHU3allHs, BbIIBJICHHE PUYMHHO-
CJIEICTBEHHBIX CBS3€H U IIOMCK aHAJIOTOB;

— MO3HaHUE 00BEKTOB OKPYKAIOIIET0 MUpa OT OOIIEro Yepe3 0OCOOEHHOE K €TUHUYHOMY;

— yMEHHEe IeHepUpOoBaTh UJEH U ONPEIENIATh CPE/ICTBA, HEOOXOAUMBIE /IJISl MX pealiu3alliu;

— yYMEHHE OMNpeNeNiTh e U 3aJauu JesITeIbHOCTH, BEIOUPATh CPEACTBA pealu3aluy Lelnu U
IPUMEHATH UX HA IIPAKTHKE;

— MHCIONB30BaHME pPAa3JIMYHBIX HCTOYHUKOB JUI TMOJNyYEHHS XUMHUYECKOW HH(pOpMaInH,
MOHMMAaHHUE 3aBUCHUMOCTH CoOJiepkaHusi U (OpMbl MpeACTaBlieHUus HHGOpMaLUUd OT Lenei
KOMMYHHUKAIIMH U aJjpecaTa;



— yYMEHHE TMpPOJAYKTUBHO OOHIATbCAd M B3aMMOJAEHCTBOBAaTH B IPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTBIBATh MO3UIMU JAPYTUX YUYACTHUKOB JIEATENBbHOCTH, 3(pPEeKTUBHO pa3periaTh

KOH(JIUKTBI;

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENbHOW HMH(DOPMAIIMOHHONO3HABATEIHHON
JESTEIIbHOCTH, BKJIIOYash YMEHHE OPHEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX WH(OPMAIINH,
KPUTHYECKH OLICHWBAaTh M HMHTEPIPETUPOBATH HHQPOPMAIMIO, MOJYyYaeMYyI0 U3 Pa3IMYHbIX

HCTOYHUKOB,

— YMEHHE HCIOIb30BaTh CpPEACTBAa HMH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH
(manee — WKT) B pelieHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3alMOHHBIX 3a7a4 C
coOnrofeHreM TpeOOBaHUM SPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI, pecypcocOepexeHus,
MIPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMALIMOHHON OE30MMaCHOCTH;

— BJIQJICHUE SA3BIKOBBIMH CPEJICTBAMHU, B TOM YHCJIE U A3BIKOM XUMHH;
— YMEHHE SICHO, JIOTUYHO W TOYHO H3JIaraTb CBOK TOYKY 3PEHHs, MCIOJb30BaTh aJ€KBAaTHBIC
SI3BIKOBBIC CPE/ICTBA, B TOM YHCJIE U CHMBOJIbHBIE (XUMUYECKHE 3HAKHU, (POPMYIIBI U YpaBHEHUS).

IIpenmeTHble pe3yJibTaThI:

BbInyckHUK Ha 6a30BOM YpPOBHE HAYYHUTCS B
10-11 knaccax

BoinmyckHuk Ha 0a30BOM ypOBHe
MOJIYYMT BO3MOKHOCTh HAYUYHThCs B 10-
11 knaccax

. pacKpbIBaTh Ha NPHUMEPAX pPOJIb XUMHH B
(GbopMHpPOBaHUN COBPEMEHHON HAyYHOH KapTHHEI
MHUpPa U B IPAKTUYECKON AESITEIbHOCTH YEIIOBEKA;
. JIEMOHCTPHUPOBATh Ha puMepax
B3aUMOCBA3b  MEXAY XUMHEH M JIPYyTUMH
€CTECTBCHHBIMU HayKaMH;

o packpblBaThb Ha MpUMEpax IOJIOXKEHUS
TEeOpuu XumMuueckoro crpoenus A.M. bytieposa;
J HOHUMATb ¢buznyeckuit CMBICII

[Iepnonnueckoro 3axona [I.M1. Menneneesa u Ha
€ro OCHOBE OOBICHATH 3aBHUCHUMOCTh CBOMCTB
XUMUYECKHX 3JEMEHTOB M OOpa30BaHHBIX HMH
BELIECTB OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB;

o OOBSICHATD OPUYMHBL  MHOTr0oo0pasus
BEIIECTB Ha OCHOBE OOIIMX MpPEACTaBICHUN 00 HX
COCTaBE€ U CTPOCHUY;

. OPUMEHSTh TpaBUjia CHCTEMaTHYECKOU
MEXIYHapOJAHOH HOMEHKJIATyphl KakK CpelCcTBa
pasnuyeHus M HJISHTU(UKALUU BEIIECTB MO HX
COCTaBYy U CTPOCHHUIO;

. COCTaBJIIAITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE
(bopMysIbl OPraHUYECKUX BELIECTB KaKk HOCUTeNei
nHpOpMallMd O CTPOEHUM  BEIIECTBA, €ro
CBOMCTBAX W NPUHAMIEKHOCTH K ONPENEICHHOMY
KJIACCy COCIMHEHUN;

. XapaKTepU30BaTh OPraHUYECKUE BEIECTBA
[0  COCTaBy, CTPOGHHIO U  CBOWCTBaM,
YCTaHABIIMBATh MPUYUHHO-CIECTBEHHBIE CBS3U
MEX/y JaHHBIMH XapaKTEpUCTUKAMHU BELIECTBA,

. MIPUBOJIUTH MPUMEPBI XUMHUYECKHUX
peaKkuuii, paCKphIBAIOIINX XapaKTEPHbIE CBOWMCTBA
TUMHAYHBIX IIpeICTaBUTENEN KJIACCOB

®  ULTIOCMPUPOBAMb HA  NPUMEPAX
cmanosnenue u 960.110YUI0
Op2aHU4ecKol XUMuu KaxK HayKu Ha
PA3TUYHBIX UCTNOPUYECKUX IMANAX

ee paseumus,

®  UCNONBL3068AMb MEemOoObl HAY4YHO20
NO3HAHUA npu BblNOJIHEHUU
npoekmoes u y’-l€6H0'

Uccneo08amenbpckux — 3a0a4y  no
usyueHuro  ceoucms,  cnocobos
NoONyYeHus U PACNO3HABAHUSL
Op2aHU4ecKux geuecmas;

®  00bACHAMb NPUPOOy U CHOCOOLL
00pa308anuUsi XUMUYECKOU C8A3U:
KOGANEHMHOU (nonapHoti,
HEenoaApHOIlL), UOHHOU,
Memaniuyeckol, 8000POOHOU — C
yenvro onpeoenenuss XUMUYeCKou
AKMUBHOCMU BEULECME,

®  YCMAHABIUBAMb — 2EHEMUUECKYIO

C643b Me.?iC()y Kinaccamu
opeanu4ecKux eeuecme ons
000CHOBAHUS npum;unuaﬂbnoﬁ
BO3MOINCHOCMU noJjiy4yeHus
OpcaHu4ecKux coeOuHeHUll
3A0aAHHO020 COCMAsa u CMpOEHUs,;

® ycmaHasiuedams B83AUMOCBA3U

MedcOy  akmamu u  meopuel,
NPUYUHOLL U Cledcmeuem  npu
aumanuze npoONEMHbIX CUMYayuil U
0b60CHOBaAHUU NPUHUMAEMBIX
peulerull Ha OCHO8e XUMUHEeCKUX




OpraHWYEeCKUX  BELIECTB C  Uenbl0  UX
uaeHTU(DUKAITAN u 00BsCHEHUSI oOnactu
MIPUMEHEHUS;

. MIPOTHO3UPOBATh BO3MOYXHOCTh
MPOTEKAHUS XUMHUYECKHX pEaKIMii Ha OCHOBE
3HAHUW O TUIIAX XMMHYECKOHN CBSI3M B MOJIEKYJax
pEeareHToB U UX PEaKIIMOHHOM CIIOCOOHOCTH;

. HCIIOJIb30BaTh 3HAHUS O COCTaBEe, CTPOCHUH
U XUMHUYECKHX  CBOWMCTBaX  BEIIECTB  JJIA
0e30MacHOr0  MPUMEHEHHUS B  MPAKTUYECKON
NEeSTeIbHOCTH;

J OPUBOJIUTH  IPUMEPHl  MPAKTHYECKOIO
UCIOJIb30BaHUs MPOAYKTOB MepepaboTKu HEPTH U
MIPUPOJTHOTO rasa, BBICOKOMOJIEKYJISIPHBIX
COeIUHEHUI  (MONMATUIICHA,  CUHTETHYECKOTo
Kay4yKa, alleTaTHOI'O BOJIOKHA);

J MPOBOAUTH OIBITHl [0 PacnO3HABAHUIO
OpPraHMYECKUX BEIIECTB: TJIHMIEPUHA, YKCYCHOM
KHUCJIOTBI, HEMNPENEIbHBIX JKAPOB, TJIFOKO3BI,

KpaxmaJiia, OEIKOB — B COCTaBe ITHIICBBIX
MMPOAYKTOB U KOCMETHUYCCKUX CPCACTB,
L4 BIaACThb [mpaBujIaMH u IIpueMamMu

0e30macHoi pabOThl ¢ XUMHYECKUMH BEIICCTBAMU
1 1a00paTOpHBIM 000PYIOBAaHUEM;

. YCTaHABJIMBATh 3aBUCHMOCTh  CKOPOCTH
XUMHAYECKON PEaKIMH M CMEIICHHUS] XMMUYECKOTO
paBHOBECHSI OT PAa3IMYHBIX (PAKTOPOB C IEIBIO
OIIpEJICIICHUS] ONTHUMAJIbHBIX YCIOBUH MPOTEKAHUS
XUMHYCCKUX ITPOLCCCOB,

° MIPUBOJIUTh TPUMEPHI TUJPOJIM3A COJEH B
MOBCETHEBHOM KM3HH YCIIOBEKA,

° IPUBOJIUTh  NPUMEPBI  OKHUCIMUTEIBHO-
BOCCTAHOBUTEJIBHBIX ~ pEakKUUi B  IPUPOLE,
MPOU3BOACTBEHHBIX npoueccax u
KUA3HEIEATEIIbHOCTH OPraHU3MOB;

° MIPUBOJINTH MIPUMEPHI XUMHUYECKHX
peakiuii, pacKpbIBaIOIIUX OOIHMEe XWMHUUYECKHE
CBOWCTBA IIPOCTBIX BELIECTB — METAUIOB U
HEMETAaJIJIOB;

° MIPOBOJAUTH  pacyeTbl Ha HaXOXKICHHE

MOJIEKYJISIpHOM  (OpMysBl  yIJIeBOAOpOAa IO
MPOJAYKTaM CTOpPaHHUS M IO €ro OTHOCHUTEIbHOMN
IUDIOTHOCTH M MAacCOBBIM JIOJIIM  3JIEMEHTOB,
BXOJIIIUX B €r0 COCTaB;

J BJIAJIETh IpaBWJIaMU 0e30macHoro
o0palleHus: ¢ eKUMHU, TOPIOYMMH U TOKCUYHBIMU
BELIECTBaMHU, CPEJICTBAMU OBITOBOW XHUMHH;

. OCYIIECTBIISATh MIOMCK XUMHYECKON
uHpOpMalMK 110 HA3BaHUAM, UACHTU(PHUKATOPAM,
CTPYKTYpPHBIM (hOopMysiaM BEIIECTB;

J KPUTHYECKH OLIEHNBATH u
MHTEPIPETHPOBATh XMMUYECKYI0 HH(POPMALHIO,
COJIEprKaIlyocs B COOOIIEHUSX CPEJICTB MacCOBOI

SHAHUU.




uHpopmanuu, pecypcax MHTepHera, Hay4yHO-
INOMYJISIPHBIX ~ CTarbsiX C  TOYKM  3PEHUSA
€CTECTBEHHO-HAYYHON KOPPEKTHOCTHM B IIEJNAX

BBISIBJIICHUS OLIMOOYHBIX CYKJEHUU 51
(dhopMupoBaHHs COOCTBEHHOU MO3HIINY;
. MPEJICTaBIISITh MyTU PEUICHUS II00aTbHBIX

npoGiieM, CTOALIUX Mepel  YelOBEHYEeCTBOM:
9KOJIOTUYECKHUX, SHEPreTUYECKHUX, CHIPHEBBIX, U
POJIb XMMHHU B PEIICHUU 3TUX IPobIIeM.

Conep:xanue yueOHoro npeamera «Xumus» (68 yacon)

Pacnpenesienne y4e0HbIX
Mapann 4acoB Mo KJIaccam
eJIb Pa3men Tembl
10 kaace 11 kaace
OcCHOBBI
OpraHn4eCcKOn
10 ki XUMHU OcHOBHbBIC IOHATUA OpraHuyeckoun (3~ [-----
XUMHH
VYTI1eBOIOPOIBI im0 |-
Kucnoponconepxaiue
OpraHHYecKHe 1
COCTMHEHUS
A3oTcoaepkalie CoeTMHEHUs 5 |-
UToro 4qa |-
Teopernueckne
11 kn OoCHOBBI xuMuun | CTpoeHue aroma 3
Crpoenwue Bemecrea | ----- 8
XuMUYecKue peakmuu 0 | ----- 16
XumMust 1 ku3e| e 7
NToro 344

BeinosiHeHHe NPAKTHYECKON YaCTH NIPOrPaMMbl

Mapaan

Pa3nen Tembl
eJlb

‘ IIpakr. ‘ Konr.




Bcero paod pao
4yacos
10 k1 OCHOBBI OCHOBHBIE TIOHSITHSI OPTAaHUYECKON | 3
OPraHUYeCKOW | XMMHUHU
XUMHH
VYr1eBo10poibl 10 1
Kucnoponoconepxartue 16 2 1
OpPraHUYECKUE COCTMHEHHUS
A3oTocoaepxKaIiie COeIMHEHUS 5 1
Hroro 344 2 3
11 xn Teopernuecku | CtpoeHue aToMa 3
€ OCHOBBI
XUMUHI
Crpoenue BemiecTBa 8 2 1
XUMUYECKUE peaKluu 16 1
Xumus u 1
KU3Hb
Hroro 344 2 3

2. COAEP)KAHUE YYEBHOI'O TIPEIMETA «XUMMUS»
Bba3oBblii ypoBeHb.

Opzanuueckasa xumus, 10 knacc

Tema 1. OcHOBHBIE IOHSTHSI OPraHUYECKONH XUMUN

IlosiBnieHMe 1 pa3BUTHE OPraHUYECKON XMMHHU KakK Hayku. [Ipeamer opraHndeckol XuMum.
MecTo 1 3HaYeHHE OPraHNYEeCKON XUMHUU B CHUCTEME €CTECTBEHHBIX HaYK.

XUMUYECKOE CTPOEHHE KaK IOpSAAOK COCIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJIeHTHOCTH. OCHOBHBIE MOJIOKEHHSI TEOPUHU XUMHUECKOI0 CTPOEHUSI OPraHUUYECKUX COEIUHEHHUN
A.M. byrnepoBa. YrinepoaHblii CKEJIET OPraHu4eCcKOrd MOJIEKyJbl. KpaTHOCTh XMMHUYECKON CBSI3H.
3aBUCHMOCTh CBOMCTB BELIECTB OT XWMHUYECKOTO CTPOEHHS MoJieKyn. M3omepus u u3oMepsl.
[Tonstue o ¢pyHkunoHanbHOU rpymmne. [IpuHIUNbI KIaccu(UKalul OpraHuvYecKUX COEIUHEHUM.
Cucrematnueckas MEXIyHAapoOJHAas HOMEHKJIAaTypa W MPUHIUIB 00pa30BaHUs Ha3BaHWM
OpPraHMYECKHUX COCTUHEHUM.

Tema 2. YriieBoaopoasi

Ankanbel. CmpoeHue monexkyavl memana. 1'OMOIOTMYECKHM pAl ankaHoB. ['omosoru.
Homenknarypa. M3omepust yriepogHoro ckenera. 3aKOHOMEPHOCTH HU3MEHEHHS (DU3MYECKUX
CBOWCTB. XHMMMYECKHE CBOMCTBa (Ha MpHUMEpe MeTaHa M JTaHa): peaKklUH 3aMelleHHs
(ranoreHupoBaHUe), OETHIPUPOBAHUS KaK CIOCOOBI TMOJMYYEHHs] BaKHEHIIUX COEIMHEHUH B
OpraHMYECKOM CHHTe3€. l'OpeHne MeTaHa Kak OJUH W3 OCHOBHBIX MCTOYHHMKOB TEIUIA B
MPOMBINIIEHHOCTH M ObiTy. HaxokneHue B mpupoje M NpUMEHEHHE aikaHoB. [lowamue o
YUKTIOATKAHAX.

Anxensl. Cmpoenue monexynol smunena. I'omonornueckuit pan ankeHoB. Homenkmnarypa.
W3omepust yriiepoJTHOTO CKEJIEeTa M IOJIOKEHUS KPAaTHOM CBA3M B MOJIEKyJe. XUMHYECKHE




CBOMCTBa (Ha MpUMEpEe STUJICHA): PEaKIUHU MPUCOEAMHEHUs (TaJOTeHUPOBAHUE, cUOpUposaHue,
THIpaTalys, 2uopo2aio2eHuposane) Kak crnocod MmoaydeHus (YHKIHMOHAIBHBIX MPOU3BOIHBIX
yII€BONOPOAOB, ropeHusa. [lonumepusanus 5STUieHAa KAk OCHOBHOE HAIIPABJICHHE €TI0
ucnoap30BaHus. [loauaTuineH Kak KpPYMHOTOHHAKHBIM MPOAYKT XUMHYECKOIO IPOM3BOCTBA.
[TpumeHeHne dTUIICHA.

Ankanuensl U kaydyku. [lonsTie 00 ankagueHax Kak yriieBoA0poAax C ABYMs ABOWHBIMHU
cBsa3aMu. [lonnmepunsanus nuBuHwia (OyraaueHa-1,3) kak crnoco® MOSyYeHHs] CUHTETUYECKOTO
Kaydyka. HarypanpHbII W CHHTETHYECKMM Kaydykd. Bynkanuszanus xaydyka. Pesuna.
[IpuMmeHeHnEe KaydyKa U PE3UHBI.

Ankunbl. Cmpoenue monekynvl  ayemuiena. 1OMOJIOTMYECKMA  psii  aJKHUHOB.
Homenknarypa. M3omepus yriaepoaHOro cCKejaera W IIOJIOKEHHMsST KPATHOM CBSI3M B MOJIEKYJIE.
XuUMHYECKUE CBOICTBA (Ha MpUMEpe alleTUIeHA): PeaklMH MPUCOSAUHEHUS (TajJoreHupOBaHUE,
euopuposanue, TUAPATALMS, 2UOPO2AIO2eHUPOBAHUE) KAK CIIOCOO TMOIyYeHHUs IOJUMEPOB U
JpYTUX TMOJE3HBIX IPOAYKTOB. ['OpeHue aierniaeHa Kak HCTOYHUK BBICOKOTEMIIEPATYpPHOTO
IUIAMEHH I CBapKU U pe3Ku MeTauloB. lIpuMeHenune aneruieHa.

Apenbl. beH30m Kak IpeaCTaBUTENb apOMAaTHUUECKUX YIIIEeBOAopoaoB. Cmpoenue
Monekynvl 6en3ona. XMMUYECKHE CBOMCTBA: peakluy 3aMelleHHs (TraJloreHUPOBaHKE) KaK CI1ocoo
[IOJIyUEHUSI XMMHUYECKUX CPEJICTB 3allUThl PACTEHUH, NpHUCOEAMHEHHUs (TUAPUPOBAHME) Kak
JI0Ka3aTeIbCTBO HENPEAEIBbHOrO XapakTepa OeH3ona. Peakius ropenus. [Ipumenenne 6enzoua.

Tema 3. Kuciiopoacoaepxauue oprannieckie coeinHeHus!

Crnuptel. Knaccudukanus, HOMEHKJIaTypa, U30MepHUsl CIUPTOB. MeTaHOI M 3TaHON Kak
IPEJICTABUTENIN MPEJNEIbHBIX OJHOATOMHBIX CHUPTOB. XHMMHMUYECKHE CBOWMCTBAa (Ha mpumepe
METaHOJIa M JTAaHOJIa): B3aUMOJIEIICTBUE C HaTpuUeM Kak CIOocOo0 YCTAHOBJICHMs HaJIUYUs
TUPOKCOTPYIIIbI, PEAKIMsl C TaJIoOT€HOBOJOPOAAMM KaK CIOCO0 MOJydyeHUs pPACTBOPUTENEH,
JeryapaTanus Kak croco0 IOoJydyeHHMs S3TWieHa. Peaknus ropeHusi: CHUPThl Kak TOILIMBO.
[Ipumenenue meraHona u 3taHosia. PU3MOIOrMYECKOE JEHCTBUE METaHOJIa M 3TaHoJIa Ha
OpraHM3M 4YeJIOBEKA. OTWICHIVIMKOJAb U [JIMLIEPUH KaK IPEACTaBUTEIM IPEIEIbHbBIX
MHOI0aTOMHBIX crupToB. KauecTBeHHas peakiusi Ha MHOTOAQTOMHBIE CIUPTHI U €€ MPUMEHEHUE
JUIsl pacrio3HaBaHMs TJIMIEPUHA B COCTaBE KOCMETHUYECKHUX CpelcTB. IIpakTnueckoe npumeHenue
STUJICHTJIMKOJIS U [NIMLEPHUHA.

®enou. CtpoeHue MoJieKyibl GpeHona. Bzaumnoe enusnue amomos 8 Monexyne ¢enoua.
Xumuueckue ceolicmea: 63aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM HaAmpus, OpPoOMOM.
[Tpumenenue penomna.

Anpaeruasl. Merananb (popManbaerua) U dTaHalb (alleTaabAerui) Kak MpeacTaBUTENN
OpelenbHbIX albJeruaoB. KadecTBeHHbIE peakIMM Ha KapOOHWIBHYIO Tpynmy (peaxius
«cepedpsiHOro 3epkana», B3aumozelcTtBue ¢ ruapokcuaoM meau (II) m ux nmpumenenue s
OOHapy>KeHHsI TpeNeNbHbIX albJETUAOB B MPOMBIIIJICHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTh
anbaeruioB. [lpuMenenue Gpopmanpaeruia u aleraibAeruaa.

KapOoHOBBIE ~ KHCIIOTBI. YKCyCHass KHCIOTa Kak MpEACTaBUTENb  IPeJeIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA (Ha MpUMEpEe YKCYCHOM KHUCIOTHI):
peakuuu ¢ MeTallaMM, OCHOBHBIMM OKCHAAMM, OCHOBAaHUSMHU M COJISIMH KaK IOJATBEP)KICHUE
CXOJICTBAa C HEOPraHWYEeCKUMHU KHuciIoTamMH. Peakuus sTepuukanuy Kak crnocod MOJydeHus
CJIOKHBIX 3¢upoB. Ilpumenenne ykcycHoi kucioTel. [IpencTaBieHne O BBICIIMX KapOOHOBBIX
KHUCIIOTaX.

Crnoxuble 3¢upsl 1 kupbl. CroxHbIE 3(QUPBI KaK TPOITYKThI B3aUMOJIEHCTBUS KapOOHOBBIX
KUCIOT cO crnupTamu. IIpuMeHeHHe CIOXHBIX 3QUPOB B NHUIIEBOH U napdroMepHOi
NPOMBIIIICHHOCTH. JKHpPBI Kak CIOXHbIE 3(UPHI TIUIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT.
PactutenbHble M KUBOTHBIE JKUPBI, MX cocTaB. Pacno3HaBaHHE pacTUTENbHBIX >XHPOB Ha
OCHOBaHUU UX HENIPEAEIbHOro Xapakrepa. IlpuMenenne xupoB. 'uaponns uim oMbIIIEHHE )KUPOB
KaK Croco0 MPOMBIIIEHHOTO MOJYyYeHHs CoJiel BhICIINX KapOOHOBBIX KUCIOT. MBII4 Kak colu
BBICHIMX KapOOHOBBIX KHCJIOT. Moolue cBOiCTBa MbLIA.

VYrneronpl. Kimaccudukanus yrneBogoB. Haxoxxnenue yrieBomoB B mpupoze. ['nmokoza
Kak anpjaerugocnupt. bpokenue rmoko3sl. Caxaposa. [uodpoauz caxaposei. Kpaxman u
LEJUTI0NI03a KaK OMOJIOTMYECKHE MOJIMMEphl. XUMHUYECKHE CBOWCTBAa KpaxMmasla U LEJUTIOJIO3bI



(ruaponu3, KadecTBEHHAs] Peaklus ¢ HOJ0M Ha Kpaxmal W ee NMPHUMEHEHHE Uil OOHapyKEeHUS
KpaxMasia B MpoayKTax nutanus). [Ipumenenue u Ouonoruueckas poib yriaeBoqoB. Ilonstue 06
MCKYCCTBEHHBIX BOJOKHAX Ha MPHMEPE alleTaTHOTO BOJIOKHA.

WnenTudukanuss OpraHu4ecKuX COCOUHEHUH. [ enemuueckas c6A3b MedcOy Kidccamu
opeanudeckux coeoureHuil. TUBI XUMUYECKUX PEaKUii B OPraHUIeCKONH XUMHUU.

Tema 4.A30Tcoepxamme coeJMHEHU

AmuHOKHCTOTH U Oenku. COCTaB M HOMEHKIATypa. AMHHOKHCIOTHI Kak aM(OTepHbIC
opranuveckue coenuHenus. llenTuaHas cBs3b. buHonormuyeckoe 3HaYEHHE O.-aMHUHOKHCIIOT.
OO6nacTn NpUMEHEHHsT aMUHOKHUCIIOT. benku kak mpupoansie Gnononumepsl. CocTaB U CTpOCHHUE
0enkoB. XMMHUYECKHE CBOICTBa OEIKOB: THIpONM3, AeHaTypauus. OOHapyxeHHe OEIKOB IpH
IIOMOIIM KAa4EeCTBEHHBIX (UBETHBIX) peakuumil. [IpeBpamenus OeJKOB NHIIM B OpraHU3Me.
Buonornyeckue pyHKkunun O6EIKOB.

Oomas xumud. 11 kaacc.

Tema 1. Ctpoenue aToma

Crpoenue BemectBa. CoBpeMEHHas MOJAENb  CTPOEHUS  aToMa.  OJIEKTPOHHas
KoHpurypauus aroma. OcHogHoe u 6030yocoennvle cocmosnus amomos. Kiaccupukanus
XMUMHYECKUX 3JIEMEHTOB (S-, P-, d-aseMenThl). OCOOCHHOCTH CTPOCHUS SIHEPIreTUYCCKUX YPOBHEH
atomoB d-anemenToB. Ilepumonmueckas cucrema xumuueckux siemeHToB JI.M. Menneneesa.
®usnueckuit cmpicn [lepuonnueckoro 3akona .M. MenaeneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB 3JIEMEHTOB U UX COEAMHEHUH 0 eproiaM U Ipymiam.

Tema 2. CtpoeHue BemiecTBa

DNEeKTpOHHAs  TMPUPOJA XMUMHYECKOM  CBSI3M.  DJIEKTPOOTPHUIIATENILHOCTh.  Buabl
XUMHUYECKON CBS3M (KOBaJleHTHas, MOHHAs, METaJUIMYecKas, BOJOPOJHAs) M MEXaHU3MBI e
oOpazoBanus. Kpucmannuueckue u amopguvie sewecmea. Tunvl Kpucmaiiudyeckux peulemorx
(amomuas, MONeKYIAPHAS, UOHHAS, Memaliudeckas). 3asucumocms QuauyecKux Cceoucms
sewecmea om muna Kpucmaaiuyeckou pewemxuy. [IpuauHbl MHOT00Opa3us BEIIECTB.

Tema 3. XuMuueckue peakiuu

XUMHUECKUE peaklnu. ['OMOreHHble U rereporeHHble peakuuu. CKOpOCTh peakuuu, ee
3aBUCUMOCTh OT pPa3IMYHBIX (PAKTOPOB: TPHUPOABl PEATUPYIOMIUX BEMIECTB, KOHIIEHTPAIUU
pearupyromux BEIIECTB, TEMIIEPaTypbl, IUIOMAAX PEAKIHMOHHOW TOBEPXHOCTH, HAJIWYUs
KaranuzaTtopa. Posb KaTaniM3aTopoB B MPUPOJE U MPOMBINIIIEHHOM TPon3BoacTBe. OOpaTUMOCTh
peakiuii. XUMHUYECKOEe PABHOBECHE M €ro CMEIIEHHE TMOJ JEeHCTBHEM pa3IHYHBIX (AKTOPOB
(KOHIIEHTpAIMSl PEareHTOB WJIM TPOAYKTOB PEaKIMH, JABJICHHE, TeMIeparypa) Ui CO3JaHus
ONTUMAJBHBIX YCIIOBUM MPOTEKAHUS XUMUYECKUX MPOLECCOB. /Jucnepcruvle cucmemol. Ilonamue o
Konnouoax (3onu, eenu). HMcemumnvle pacmeopwl. Peaknyu B pacTBOpax dJEKTPONUTOB. pH
pacTBOpa Kak IIOKa3aTellb KHUCJIOTHOCTH cpeapl. ['maponu3 comell. 3HaueHUWe THAPOIHM3A B
Ouosiornueckux 0OMEHHBIX Mporeccax. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B MPUPOJIE,
MPOU3BOJCTBEHHBIX  NpoLEcCax U KU3HENEATEIbHOCTH  OpPraHu3mMoB.  OKHUCIHMTENIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB TJIABHBIX W MOOOYHBIX MOITPYII
(Menp, JKelne30) W HEMETANIOB: BOAOPOJA, KHUCIOPOJa, TalloTeHOB, CEpbl, a3oTa, ¢ocdopa,
yraepona, KpemHus. Koppo3usi MeTaisioB: BHUIBI KOPPO3WH, CIOCOOBI 3alUTHl METAJJIOB OT
KOppo3uu.  Onekmpoauz  pacmeopoé u  pacniasos.  Ilpumenenue  snexkmponuza 6
NPOMbBLULTIEHHOCTU.

Tema 4. Xumus U )KM3Hb

Hayunple Meroapl mo3HaHus B xuMmud. Vcrounwmkn xumudeckoil wmHpopmanmu. [lonck
uH(pOpMallMK O Ha3BaHUSAM, HICHTHPHUKATOpPaM, CTPYKTYpHBIM (opmyrnam. MoaenupoBaHue
XHMHYECKUX TPOLECCOB WM SIBICHUHN, XUMUYECKUU aHaiu3 U CuHme3 KaK METOIbl HAy4YHOTO
MO3HAHMUSL.



Xumus u 3n0posbe. JlekapcTBa, hepMeHTHI, BUTAMHHBI, TOPMOHBI, MUHEpPAIbHBIE BOJIBI.
[TpoGyieMbl, cBsI3aHHBIE C TMPUMEHEHHEM JIEKAPCTBEHHBIX MpPENapaToB. BpenHble MPUBHIYKH H
(dakTophl, paspymalwiue 3J0poBbe (KypeHHe, yIoTpeOJeHHe ajaKorojs, HapKOMaHHs).
PanmonansHoe nutanue. [uwesvie 0odbasku. OCcHo8bl NUWEBOL XUMULL.

XvMHs B MOBCEIHEBHOM kHU3HU. Moromue u uuctsmume cpenctsa. Cpedcmea 6opbdvl ¢
ObLIMOBLIMU HACEKOMBIMU: penenneHmbl, uncekmuyuovl. CpecTBa TMUYHON TUTHEHBI U KOCMETHKH.
[TpaBuiia 6e3o0macHoil pabOThl C €IKUMH, FOPIOYMMH U TOKCHYHBIMHM BELIECTBAMH, CpPEICTBAMU
OBITOBOY XMMUH.

XUMHS U CENbCKOe XO03iHWCcTBO. MuHepanbHble UM opranudeckue yaoOpenusa. Cpencrsa
3aILUTHl PACTCHUM.

Xumus u sHepreTuka. [I[pupogHpie HCTOUHUKU YrieBo10poaA0B. [IpupoaHbIil 1 MOMYyTHBIN
He(TSAHOI ra3bl, X COCTaB U ucnoib3oBanue. CocraB HeTH U ee mepepadoTka. HedrenpoaykTe.
OxkrtanoBoe umcio OenzuHa. OxpaHa OKpyXKarouieil cpeabl npu HedTenepepadoTke U
TPAHCIIOPTUPOBKE HEPTEIPOAYKTOB. ATTbTEPHATUBHBIC HCTOYHUKH YHEPTUH.

Xumusa B crpoutenberBe. Llement. beron. Ilonbop onTHUManbHBIX CTPOUTENBHBIX
MaTepUaIOB B MPAKTUICCKON JEATSIIEHOCTH YEIOBEKA.

XuMHS U 9KOJNOTHsl. XUMUYECKOE 3arpsi3HEHUE OKPYXKAloIIed cpelibl U €ro MOCIEeACTBUS.
Oxpana rugpocdepsl, TO4BBI, aTMOchepsl, (Iopsl U PayHbI OT XUMHUUECKOTO 3arpsS3HEHUSI.

THnbI pacYeTHHIX 32/12Y:

Haxoxaenne MONEKyasipHOH (OpMYITBI OpraHMYECKOro BEIIeCTBA IO €r0 MacCOBBIM
JIOJISIM DJIEMEHTOB, BXOJIAIIUX B €T0 COCTaB.

Pacuers! TemmoBoro 3¢ dexra peakuuu.

PacyeTbl 00bEeMHBIX OTHOLICHHH ra30B IPU XUMHUYECKUX PEAKLIUAX.

Pacuerst maccel (0ObemMa, KOMMYECTBA BEIIECTBA) NPOAYKTa PEAKIWH, €CIM OIHO W3
BEIIECTB JJaHO B BHJIE PACTBOPA C ONpPEAETIEHHON MAacCOBOM J0JIeil paCTBOPEHHOTO BEIIECTBA.

IpakTuyeckue padoThl:

1. XuMuyeckue CBOMCTBA AJIbJACTU 0B, OJHOATOMHBIX 1 MHOTI'OATOMHBIX CIIMPTOB

2. Pemenue OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaAHUEC OPraHUYCCKUX COCIUHCHHI

3. Pemenue OKCIICPUMCHTAJIIBHBIX 3a7la4 IIO TCMC «['eHernyeckas CBS3b MCXKAY KJacCaMu
HEOPTaHNYCCKUX COCIUHCHHUI

4. Pemenwne SKCIICPUMCHTAJIBHBIX 3a/J1aY 1O TECME « MeTanisl 1 HeMETaJLIbI».






